The mitochondrial localization of hexokinase in pea leaves.
Up to 80% of total cellular hexokinase (EC 2.1.7.4) activity in pea (Pisum sativum L.) leaves was found to be associated with particulate fractions. Fractionation on sucrose density gradients showed this particulate activity to be associated exclusively with mitochondria. In the presence of glucose and ATP, the bound mitochondrial hexokinase could support rates of O2 uptake of up to 30% of normal ADP-stimulated rates. This stimulation of O2 uptake by hexokinase was completely sensitive to oligomycin, indicating that it resulted from an increase in the supply of ADP for mitochondrial oxidative phosphorylation. Spectrophotometric measurements of the mitochondrial hexokinase activity showed that ADP could support rapid rates of activity provided oxidizable substrates were also present to support the conversion of ADP to ATP in oxidative phosphorylation. Carboxyatractyloside, an inhibitor of adenine-nucleotide uptake by mitochondria, inhibited this ADP-supported activity, but had no effect on hexokinase activity in the presence of added ATP, demonstrating that the hexokinase enzyme was located external to the inner mitochondrial membrane. Oligomycin also inhibited ADP-supported activity but had no effect on ATP-supported hexokinase activity. Glucose (Km 53 μM) was the preferred substrate of pea-leaf mitochondrial hexokinase compared with fructose (Km 5.1 mM). Hexokinase was not solubilised in the presence of glucose-6-phosphate.